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What is claimed: 

1. A water- and oil-repelling adsorbing film formjra 
on a substrate surface, said adsorbing film being a chemically 
adsorbed film having surface irregularities exceeding 10 
nanometers, said chemically adsorbed film being/ bonded by 
covalent bonds to said substrate surface either directly or 
indirectly, and said chemically adsorbed film being a 
monomolecular or polymer film with the molecules thereof 
containing a fluorocarbon group and a sa/loxane group. 

2. The water- and oi l-/epel 1 ing adsorbing film 
according to claim 1, wherein sai4 surface irregularities are 
from irregularities formed on /the substrate surface itself, 
irregularities due to fine -particles formed on the substrate 
surface or irregularities/ due to fine particles present in 
said chemically adsorbed/ f i lm . 

3. The walrer- and oil-repelling adsorbing film 
according to claim/ 2, wherein said particles formed on the 
substrate surfaae and fine particles in said chemically 
adsorbed film are hydrophilic particles. 

4. /The water- and oil-repelling adsorbing film 
according /to claim 3, wherein said hydrophilic particles and 
said polymer with the molecule thereof containing a 
fluorpcarbon group and a siloxane group are bonded to one 
ano/her by covalent bonds. 
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5. The water- and oil-repelling adsorbing^ film 
according to claim 1, wherein the surface irregular efliemically 
adsorbed film is bonded by covalent bonds of -SiO-/or -SiN= to 
the substrate surface. / 

6. The water- and oil-repelling/ adsorbing film 
according to claim 1, which comprises/ a thin layer of 
polysiloxane or a thin layer of/ chemically adsorbed 
monomolecular layer of siloxane formed on the substrate 
surface and a surface irregular fLim formed on said thin layer 
or said chemically adsorbed monootolecular layer. 

7. The water- or/ oil-repelling adsorbing film 
according to claim 1, therein the substrate surface is 
provided with irregular/ ties formed by particles and/or a 
coated layer incorporating silicate glass and having surface 
irregularities and /a thin layer or a chemically adsorbed 
monomolecular lav/er with the molecules thereof containing a 
fluorocarbon group and a siloxane group, said surface 
irregular layer and said thin layer or chemically adsorbed 
monomolecular layer being bonded to each other by siloxane 
bonds . / 

/ 8. The water- and oil-repelling adsorbing film 
acco/ding to claim 1, wherein said substrate is made of at 
leafst a member of a group consisting of glass, ceramics, 
nretals, plastics, wood, stone and semiconductors. 
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9. The water- and oil-repelling adsorbjj*g film 
according to one of claims 7 and 8, wherejji-^the substrate 
surface is provided with irregularit>^s~at a level less than 
the wavelength of visible-flight , and which is anti- 
contaminat ing . 

10. Th^r water- and oil-repelling adsorbing film 
according^to one of claims 7 and 8, wherein said substrate is 
a Drastic film. 

' 11. The water—-* and oiiyrepelling "axis- orbing , film 

according to claim 10, wherein said plastic film has a 
coarsened surface with surface irregularities at a level less 
than 0.3 micrometers. 

12. A method of manufacturing a/ water^ and oil/ 
repelling - adsorb-rng * film comprising: 

making a substrate surface irregular; and 
contacting said irregular surface with a non-aqueous 
solution containing an active ^surface material having a 
fluorocarbon group and a chlorosilane group or having a 
fluorocarbon group and an alVkoju^ai lane group. 

13. The method of f^m>ing a water^ and oi l^repel ling 



adsorbin g film on a substrate surface according to claim 12, 
comprising at least the fc/llowing steps A to D: 

A. forming the /substrate surface having surface active 
hydrogen groups with surface irregularities and/or then 



9 1 



rogen group 



providing the substrate surface with active hyd 

B. contacting the substrate surface with/ a silane- 
based surface active material with the molecules thereof 
containing a silyl group at one end and a fluorocarbon group 
at the other end to adsorb said surface active material to the 
substrate surface by a dehydrochlorinat ion / reaction or a 
dealcoholation reaction; 

C. forming an outer layer by reacting with water with 
or without previous removal of non-reafcted surface active 
material by washing using a non-aqueous organic solution; and 

D. drying or thermally treating the substrate surface. 
14. The method of f ormingOa /water^ and oi l^repel 1 ing 

■ adoorbing film on the substrate suWace/ according to claim 12 
comprising at least the following syeps a to f : 

a. forming the substrate surface having active 
hydrogen groups with surface/ irregularities and/or then 
providing the substrate surface mith active hydrogen groups; 

b. contacting the substrate surface with a non-aqueous 
solution . containing a suryface active material with the 
molecules thereof having a Plurality of chlorosilyl groups to 
adsorb said surface active^ material by a dehydrochlorination 
reaction; 

c. forming an inAer layer by reacting with water with 
or without previous removal of non-reacted surface active 
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material by washing with a non-aqueous organic solution; 

d. contacting the surface of said irfner layer with a 
silane-based surface active material with /he molecule thereof 
containing a silyl group at one end ancr a fluorocarbon group 
at the other end to adsorb said surfac/fe active material to the 
substrate surface by a dehydroch^orinat ion reaction or a 
dealcoholation reaction; 

e. forming an outer laye/ by reacting with water with 
or without previous removal pf non-reacted surface active 
material by washing with a non/aqueous organic solution; and 

f. drying or thermaslLy treating the substrate surface. 

15. The method manufacturing a water^ and oil/ 
repelling -a4&oiibJ=&g- film /according to claim 12, wherein said 
substrate surface is provided or formed with irregularities 
by: 

mixing fine /particles and silicate glass on the 
substrate surface and then thermally baking said coating 
together with the/ substrate, electrolytic etching, chemical 
etching, sand blas/cing, spattering, depositing, or rubbing. 

16. The /method of manufacturing a water^ and oil/ 
repelling - adsorb/ing - film according to one of claims 13 and 14, 
wherein said onloros i lyl-based surface active material is one 
with the mole/cules thereof having at one end a chlorosilane 
group represented by a formula; 
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S i C|l W 3. n 

where n represents /an integer from 1 to 3/ antl X represents at 
least one functional group selected from £he group consisting 
of a lower-alkyl group and a lower-alkoxyl/ group . 

17. The method of manuf actuying a water/ and oil^ 
repelling ^o d - a orb i ng- film according tcf one of claims 13 and 14, 
wherein said silane-based surface active material is a 
compound selected from a group consisting of 

C F 3 - ( C F 2 ) n -T/-S i Y p C 1 3-p wh ere n 

represents an integer from 1 to 25, T represents a member of 
the group consisting of an aJfkyl group, an ethylene group, an 
acetylene group and a substituted group containing a silicon 
atom and a hydrogen atom,/ Y represents a substituted group 
selected from the group/ consisting of an alkyl group, a 
cycloalkyl group, a\i / a/ry-1 group and derivatives of these 
groups, and p represe)^^^ a number selected from the group 
consisting of 0, 1 and/ 2 , and 

CF 3 - (c/ 2 ) n -T-S i Z q (OA) 3- q 
where n represents* either 0 or an integer, T represents a 
member of the group consisting of an alkyl group, an alkylene 
group, an alkynie group, and a substituted group containing a 
silicon atom and a hydrogen atom, Z represents a substituted 
group selected from a group consisting of an alkyl group, a 
cycloalkyl /group, an aryl group and derivatives thereof OA 
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represents an alkoxy group with A representing a hydrogen atom 
or an alkyl group, and q represents 0, 1 or/2. 

18. The method of manufacturing a water^/ and oil^ 
repelling - adooTbin g» film according to /claim 14, wherein said 
surface active material with the moLecules thereof containing 
a plurality of chlorosilyl groups ys a compound selected from 
the group consisting of S i C 1 4 / S i H C 1 3 , S i H 2 C 1 2 » 
and C 1 - (S i C 1 2 O) n -/S i C 1 3 . where n is an 
integer from 1 to 10. / 

19. The method of /manufacturing a water-^ and oil^ 
repelling adoo^te^ gg" film according to claim 12, wherein said 
substrate having hydroxyly groups at the surface is a plastic 
substrate with the surface J thereof treated in an oxygen- 
containing plasma atmosphere to be hydrophilic. 

20. The method/ of manufacturing a water^ and oil^ 
repelling ad -c orbin - g - fil/m according to one of claims 13 and 14, 
wherein said active hydrogen group on the substrate surface is 
a member of the group consisting of a hydroxyl group, an amino 
group and an imino group. 

21. The inethod of manufacturing a water^ and oil^ 
repelling ^ad s orb/ng film according to one of claims 13 and 14, 
wherein said non-aqueous solution containing a chlorosilyl- 
based surface/active material contains a crosslinking agent 
selected f romf the group consisting of S i P s C 1 4- s where 



-95- 



P represents H, a lower-alkyl gi*oup and a lower-alkoxyl group, 
and s represents of 0, 1 and] 2, and SiQ-j- (OA) 4--J- 
where Q is at least one substituted group selected from the 
group consisting of a lowerAalkyl group and a lower-alkoxyl 
group, A represents hydrogen atom or a lower-alkyl group, and 
t represents 0, 1 or 2. / 

22. A method oy manufacturing a water/ and oil/ 
repelling adsorbing- film comprising: 

preparing a Q\ibstrate having active hydrogen groups at 
the surface and conta^B^ring said substrate with a non-aqueous 
solution containing ya material with the molecules thereof 
having a plurality of chlorosilyl groups to coat said material 
onto the surface of/ said substrate through a reaction between 
active hydrogen groups at said substrate surface and the 
chlorosilyl groups of said material with the molecules thereof 
having a plurality of chlorosilyl groups; 

coating/ with a non-aqueous solution containing a 
mixture of tb/e surface active material with the molecules 
thereof containing a fluorocarbon group and a chlorosilane 
group and fine particles having a hydrophilic surface; 

contacting with a mixture of a material with the 
molecules / thereof containing a fluorocarbon group and an 
alkoxysiyane group and fine particles having hydrophilic 
surface;/ and 
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thermally baking said coating /'together with the 
substrate. ^ / 

23. A method of manufacturing/ a water^ and oil/ 
repelling adoorbing film comprising: // 

a step of preparing a substrate having active hydrogen 
groups at the surface and contacting the surface of said 
substrate with a non-aqueous solution containing a material 
with the molecules thereof containing a plurality of 
chlorosilyl groups to adsorb sa/id material to the substrate 
surface through a reaction between active hydrogen groups on 
the substrate surface and CchNLorosi lyl groups of said material 
with the molecules thereof >&hav^.ng a plurality of chlorosilyl 
groups; / 

forming a thin/ film or a chemically adsorbed 
monomolecular film of s^id material with the molecules thereof 
containing a plurality/ of chlorosilyl groups on said substrate 
with or without removal of non-reacted material remaining on 
the substrate by washing with a non-aqueous organic solution; 

adsorbing/ a non-aqueous solution containing a mixture 
of a surface a/tive material with the molecules thereof having 
a f luorocarbcm group and a silyl group and fine particles 
having hydrpphilic surface; and 

thermally baking said coating together with the 
substra/e . 
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